measure of physiological reserve independent of age, is associated with an increased risk of postoperative morbidity and readmissions in patients undergoing a variety of elective surgical procedures, [3] [4] [5] but its association with complications after adrenalectomy has not been well established. The purpose of this study is to evaluate the association of patient frailty with complications after adrenalectomy. Outcomes of interest were length of stay and any serious 30-day postoperative complication, which were previously described by Seib et al. 3 Frailty was defined using the validated modified frailty index. 3 One point was given for each frailty variable and patients were categorized into 4 groups: 0, 1, 2, or 3 or more frailty variables. Multivariable logistic regression was used to examine the association of frailty with complications, adjusting for malignant neoplasms, sex, race/ethnicity, corticosteroid use for a chronic condition (within 30 days of surgery), and smoking (current smoker within 1 year). Statistical significance was defined as P < .05 (2-sided). Statistical analysis was performed from July 1 to September 1, 2017, using Stata, version 14.2 (StataCorp).
Results | Of 4043 patients (2430 women, 1604 men, and 9 unknown), 3091 (76.5%) underwent a laparoscopic adrenalectomy. Most patients had benign tumors (2180 [53.9%]), while 553 patients (13.7%) had malignant tumors and 1310 (32.4%) had pathologic characteristics that could not be classified. Median patient age was 53 years (range, 16-90 years), and 270 patients (6.7%) were older than 75 years. Most patients (2948 [72.9%]) had a frailty score of 0 or 1, but 282 (7.0%) had a frailty score of 3 or more.
The 30-day complication rate was 8.0% (n = 324). Letters 6.61; P < .001), and malignant tumors (vs benign: odds ratio, 1.84; 95% CI, 1.30-2.59; P = .001) ( Table 2) .
Discussion | We found that, among patients undergoing adrenalectomy, higher patient frailty scores (as well as malignant tumors and open operations) are more associated with postoperative complications than is older age. This novel finding complements research by Murphy et al, 6 who did not find an association between age and complications but did find poorer outcomes associated with a higher Charlson comorbidity index. These findings are in contrast to research by Kazaure et al, 1 who reported that increasing age was associated with higher risk of complications, but their analysis did not evaluate frailty. In this study, frailty was associated with complications even after laparoscopic adrenalectomy, which has been shown to have shorter operative times, less blood loss, and decreased long-term morbidity than the open approach.
2 Our results suggest that patient frailty should be considered in patient selection for adrenal operations even if a laparoscopic approach is anticipated. 
